PRV 



PCT/ SE 200W 0 0 1 3 3 5 



PATtNT-OCH REGISTRERINGSVERKET 

Patentavdelningen 



Intyg 

Certificate 





Harmed intygas att bifogade kopzor overensstammer med de 
bandlingar som ursprungligen ingiv its till Patent- och 
registreringsverket 1 nedannSmnda ansokan. 

Aasdkan ingavs ursprungligen pa engelska. 

This is to certify that the annexed is a true copy of 
the documents as originally filed with the Patent- and 
Registration Office in connection with the following 
patent application. 

The application was originally filed in English. 

(71) Sokande AstraZeneca AB, Sodertalje SE 

Applicant (s) 

(21) Bate^ansokningsnummer 0302486-6 
Patent^ application number 



(86) Ingdyningsdatum 
Date of filing 



2003-09-18 



Stockholm, 2004-07-30 



For Patent- och registreringsverket 
For the Patent- and Registration Office, 




Avgift _ 
Fee 170/- 

PRIORITY DOCUMENT 

SUBMITTED OR TPIANSMITTED IN 
COMPLIANCE WITH 
■ RULE 17.1(a) OR (b) 



BEST AVAILABLE COPY 



PATENT- OCH 
REGISTRERINGSVERKET 

SWEDEN 



Postadress/Adress Telefon/Phone 
BOX 5055 +46 8 782 25 00 

S-102 42 STOCKHOLM Vx 08-782 25 00 



Telex 
17978 

PATOREG S 



Telefax 

+46 8 666 02 86 
08-666 02 86 



101226-1 SE 
» » 



5 



10 



IS 



20 



25 



30 



NOVEL COMPOUNDS 
TTield of the Tnvention 

TTbs inventioii relates to novel 2-pyridone derivatives, processes for their preparation, 
phannaceutical compositions comprising them, and their use in ther^y. 

Backgroup ^ ftf tha Tnvention 

Elastases are possibly the most destructive en2yme8 in the body, having the abiUty to 
degrade virtuaUy all connective tissue components. The uncontrolled proteolytic 
degradation by elastases has been impUcated in a number of pathological conditions. 
Human neutrophil elastase (KNE), a member of the chymotrypsin siq)erfemily of serine 
proteases is a 33-KDa enzyme stored m the azurophiHc granules of &e neutrophils. In 
neutrophils the concentration of NE exceeded 5 mM and its total ceUular amount has been 
estimated to be up to 3 pg. Upon activation, NE is rapidly released from the granules into 
the extracellular space with some portion remaining bound to neutrophil plasma membrane 
(See Kawabat et al. 2002, Eur. J. PhannacoL 451, 1-10). Hie main inlraceUular 
physiological function of NE is degradation of foreign organic molecules phagocytosedby 
neutrophils, whereas flie main target for extraceUular elastase is elastin (Janoff and 
Scheier, 1968, J. Exp. Med. 128, 1 137-1 155). NE is unique, as compared to other proteases 
(for example, proteinase 3) in that it has the abiUty to degrade almost aU extraceUular 
matrix and key plasma proteins (See Kawabat et al., 2002, Eur. J. Pharmacol. 451. 1-10). It 
degrades a wide range of extracelhjlar matrix proteins such as elastin. Type 3 and type 4 
coUagens laminin, fibronectin, cytokines etc. (Ohbayashi, H., 2002, Expert Opin. Investig. 
Drugs, 11, 965-980). NE is a major common mediator of many patholo^cal changes seen 
in chronic lung disease including epithelial damage (Stockley, R.A. 1994, Am. J. Resp. 
Crit Care Med. 150, 109-1 13). 

The destnictive role of NE was soUdified ahnost 40 years ago when Laurell and Eriksson 
reported an association of chronic airflow obstruction and emphysema with deficiency of 
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serum ai-antittypsin (LaureU and Eriksson. 1963, Scand. J. Clin. Invest. 15, 132-140). 
Subsequently it was detennined that ai-antitrypsin is the most important endogenous 
inhibitor of human NE. The imbalance between human NE and endogenous antiprotease is 
beUeved to cause excess human NE in pulmonary tissues which is considered as a major 
pafliogenic fector in chronic obstructive pulmonary disease (COPD). The excessive human 
NE shows a prominent destructive profile and actively takes part in destroying the normal 
pulmonary structures, followed by &e irreversible enlargement of Jhe respiratory airspaces, 
as seen mainly m emphysema. There is an increase in neutrophil recruitment into Ae tangs 
which is associated with increased lung elastase burden and emphysema in ai-proteinase 
inhibitor-deficient mice (Cavarra et al., 1996, Lab. Invest. 75, 273-280). Individuals with 
higher levels of the NE-a, protease inhibitor complex in bronchoalveolar lavage fluid show 
significantly accelerated decline in lung fimctions compared to those with lower levels 
(Betsuyaktt et al. 2000, Respiration, 67, 261-267). Instillation of human NE via the liachea 
in rats causes hmg haemorrhage, neutrophil accumulation during acute phase and 
enq)hysematom changes during chronic phase (Karaki et al., 2002, Am. J. Resp. Crit Care 
Med., 166, 496-500), Studies have shown that flie acute phase of puhnonary enq>hysema 
and pulmonary haemorrhage caused by NE m hamsters can be inhibited by pre-treatment 
with inhibitors of NE ( Fujie et al.,1999, Infiiamm. Res. 48, 160-167). 

Neutrophil-predominant airway inflammation and mucus obstruction of the airways are 
major pathologic features of COPD, including cystic fibrosis and chronic bronchitis. NE 
impairs mucin production, leading to mucus obstruction of the airways. NE is reported to 
increase the expression of major respiratory mucin gene, MUC5AC (Fischer, B.M & 
Voynow, 2002, Am. J. Respir. CeU Biol., 26, 447-452). Aerosol administration of NE to 
guinea pigs produces extensive epithelial damage within 20 minutes of contact (Suzuki et 
al., 1996, Am. J. Resp. Crit Care Med., 153, 1405-141 1). Furthermore NE reduces the 
ciliary beat ficquency of human respiratory epilheUum .i/i vitro (Smallman et aL, 1984, 
Thorax, 39, 663-667) which is consistent with the reduced mucocUiary clearance lhat is 
seen in COPD patients (Currie et al., 1984, Thorax, 42, 126-130). The instaiation of NE 
into the airways leads to mucus gland hyperplasia in hamsters (Lucey et aL, 1985, Am. 
Resp. Crit Care Med., 132, 362-366). A role for NE is also implicated in mucus 
hypersecretion in asthma. In an allergen sensitised guinea pig acute asthma model an 



inhibitor of NE prevented goblet cell degtanulation and mucus hypersecretion (Nadel et al., 
1999. Eur. Resp. J., 13, 190-196). 



NE has been also shown to play a role in the pathogenesis of puhnonary fibrosis. 
NE: a,-protenase inhibitor c6mpl«c is increased in serum of patients with pulmonary 
fibrosis, which correlates with the clinical parameters in these patients (Yanaanouchi et al., 
1998, Eur. Resp. J. 11, 120-125). In amurine model of human pulmonary fibrosis, aNE 
inhibitor reduced bleomycin-induced puhnonary fibrosis CTaooka et at, 1997, Am. J. Resp. 
Crit. Care Med.. 156. 260-265). Furthermore investi^tors have shown thatNE deficient 
mice are resistant to bleomycin-induced pulmonary fibrosis (Dunsmoie et al., 2001, Chest, 
120, 35S-36S). Plasma NE level was found to be elevated in patients who progressed to 
ARDS impUcating the importance of NE in early ARDS disease pathogenesis. (DonneUy 
et at, 1995, Am. J. Res. Crit Care Med., 151, 428-1433). The antiproteases and NE 
con^lexed wi& antiprotease are increased in lung cancer area (Marchandise et al., 1989. 
Eur. Resp. J. 2, 623-629). Recent studies have shown that polymorphism in the promoter 
region of the NE gene are associated with lung cancer development (Taaiguchi et al., 2002, 
Clin. Cancer Res., 8, 1115-1120. 

Acute lung injury caused by endotoxin in experimental animals is associated with elevated 
levels of NE ( Kawabata. et al., 1999. Am. J. Resp. Crit. Care. 161, 2013-2018). Acute 
lung inflammation caused by intratracheal injection of Upopolysaccharide in mice has been 
shown to elevkte the NE activity m bronchoalveolar lavage fluid wWdi is significantly 
inhibited by a NE inhibitor (Fujie et al., 1999. Eur. J. Pharmacol., 374, 1 17-125; Yasui, et 
aL, 1995, Eur. Resp. J., 8, 1293-1299). NE also plays an important role in the neutrophil- 
induced increase of puhnonary microvascularpermeabiUty observed in a model of acute 
lung injury caused by tumor necrosis fector a (TNFa) andphorbol myristate acetate (PMA) 
in isolated perfused rabbit lungs (Miyazald et aL, 1998, Am. J. Respir. Crit Care Med., 
157,89-94). 

A role for NE has also been suggested in monocrotoline-induced puhnonary vascular wall 
thickenmg and cardiac hypertrophy (Molteni et al.. 1989, Biochemical Pharmacol. 38, 
241 1-2419). Serine elastase inhibitor reverses the monocrotaline-induced puhnonary 
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hypertension and remodelling in rat pulmonary arteries (Cowan et al., 2000, Nature 
Medicine, 6, 698-702). Recent studies have shown that serine elastase, that is, NE or 
vascular elastase are important in cigarette smoke-induced muscularisation of small 
pulmonary arteries in guinea pigs (Wright et al., 2002, Am. J. Respir. Crit Care Med,, 166, 
954-960). 

NE plays a key role in ejqierimental cerebral ischemic damage (Shimakora et al., 2000, 
Brain Researdi, 858, 55-60), ischemia-reperfosion lung injury (Kishima et al., 1998, Ann. 
Thorac. Surg. 65, 913-918) and myocardial ischemia in rat heart CTiefenbacher et al., 1997, 
Eur. J. Physiol., 433, 563-570). Human NE levels in plasma are significantly increased 
above normal in inflammatory bowel diseases, for example, Crohn's disease and ulcerative 
colitis (Adeyemi et aL, 1985, Gut, 26, 1306-131 1). In addition NE has also been assumed 
to be involved in the pathogenesis of rheumatoid arthritis (Adeyemi et al., 1986, 
Rheumatol. Int., 6, 57). The development of collegen induced arthritis in mice is 
suppressed by aNE inhibitor (Kakimoto et al., 1995, CeUular Immunol. 165, 26-32). 

Thus, human NE is known as one of the most destructive serine proteases and has been 
implicated in a variety of inflammatory diseases. The important endogenous inhibitor of 
human NE is ai-antitrypsin. Tlie imbalance between human NE and antiprotease is 
beUeved to give rise to an excess of human NE resulting in uncontroUed tissue destruction. 
The protease/ antiprotease balance may be upset by a decreased availability of 
ai-antitrypsin either through inactivation by oxidants such as cigarette smoke, or as a 
result of genetic inability to produce sufficient serum levels. Human NE has been 
in«»Ucated in the promotion or exacerbation of a number of diseases such as pulmonary 
emphysema, puhnonary fibrosis, adult respiratory distress syndrome (ARDS), ischemia 
reperfusion injury, rheumatoid arthritis and puhnonary hypertension. 

WO 02/053543 discloses pyridone derivatives having affinity for cannabiiK>id 2-type 
receptor. 
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The present invention discloses novel 2-pyridione derivatives that are inhibitors of human 
neutrophil elastase and homologous serine proteases such as proteinase 3 and pancreatic 
elastase, and are thereby useful in therapy. 

5 Disclosure of the Invention 

The present invention provides a compound of formula (I) 



10 

wherein: 

3 

Y represents CR or N; 

15 represents H or CI to 6 alkyl; 

R^ represents phenyl or a five- or six-membered heteroaromatic ring containing 1 to 4 
heteroatoms independently selected from O, S and N; said aromatic ring being optionally 
substituted by 1 to 3 substituents selected independently from OH, halogen, CI to 6 alkyl, 
20 CI to 6 alkoxy, NCOR^° COOR^\ COr", CONR^R^"* and Nr"* V*; said alkyl being 

49 

optionally further substituted by OH, CN or CO2R ; 




(1) 



R^' and r'** independently represent H, CI to 6 allcyl or C2 to 6 alkanoyl; 

3 

R represents H or F; 

5 rq>resents phenyl or a five- or six-membered heteroaromatic ring contaromg 1 to 3 
heteroatoms independently selected fiom O, S and N; 

represents H, halogen, CI to 6 alkyl, CN, CI to 6 alkoxy, NO2, NR^'^R^^, CI to 3 alkyl 
substituted by one or more F atoms or CI to 3 alkoxy substituted by one or more F atoms; 

10 

R*^ and R^' independently represent H or CI to 3 alkyl; said alkyl being optionally further 
substituted by one or more F atoms; 

n represents an integer 1, 2 or 3 and when n represents 2 or 3, each group is selected 
15 independently; 

R^ represCTts H or CI to 6 allcyl; said alkyl being optionally fiirther substituted by OH or 
CI to 6 alkoxy; 

4 4 

20 orR andLarejomedtogethCTSudithatthegroiq>--NR L represents a 5 to 7 membered 

azacyclic ring optionally incorporating one further heteroatom selected fiom O, S and 
Nr"; 



L represents a bond, O, NR^' or C 1 to 6 alkyl; said alkyl optionally incorporating a 
25 heteroatom selected fiom O, S and NR^*; and said alkyl being optionally further 
substituted by OH or OMe; 



G represents a monocyclic ring system selected from: 



101226-1 SE 

7 



i) phenyl or phenoxy, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

indep^ently selected from O, S and N, 
5 iii) aC3to6sati]iat6dorpaitiallyuasatunitedcycIoalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated hetewK^clic ring containing one or two 

17 

heteroatoms independently selected from O, S(0)p and NR and optionally further 
incorporating a carbonyl groiqp; or 

10 represents a bicycUc ring syston in which each of tfie two rings is independently 
selected from: 

i) phenyl, 

a) a S or 6 membered heteroaromatic ring contaming (me to three heteroatoms 
IS independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cydoalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

17 

heteroatoms independently selected from O, S(0)p and NR and optionally ftirther 
incorporating a caxbmiyl groiq;>; 

20 

and the two rings are ei1h«: fused together, or are bonded directly tog^&er or are sq>arated 
by a linker group selected from O, S(0)q or CH2, 

said monocyclic or bicyclic ring system being optionally further substituted by one to three 
25 substituents independently selected from CN, OH, CI to 6 alkyl, CI to 6 alkoxy, halogen, 
NR* V^ NO2. OS02R^^ C02R^^ C(-NH)NH2. C(0)Nr2 c(S)mPK^\ 

SC(=NH)NH2,NR^*C(=NH)NH2, SCOgR^^, S02NR^V^, Cl to 3 alkoxy substituted by 

39 

one or more F atoms and C 1 to 3 alkyl substituted by SO2R or by one or more F atoms; 
or 
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when L does not represKit an bond, G may also represent H; 
p, q, s and t independently iqpresent an integer 0, 1 or 2; 

32 

R** and R*' independently represent H, CI to 6 alkyl, formyl, C2 to 6 alkanoyl, S(0)tR 
or S02NR^^R^; said alkyl group being optionally fiirther substituted by halogen. CN, CI 
to 4 alkoxy or CONr'^^r'*^ 

R^^ represents H, CI to 6 alkyl or C3 to 6 cycloalkyl; said alkyl group being optionaUy 

fiirther substituted by one or more substituents selected independently firom OH, CN, 

CONR^ COz^^f OCOR^^ C3 to 6 cycloalkyl, a C4 to 7 saturated heterocycUc ring 

43 

containing one or two heteroatoms independently selected &om O, S(0)p and NR and 
phenyl or a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 
independently selected firom O, S and N; said aromatic ring being optionally fiirther 
substituted by one or more substituents selected independently fix>m halogen, CN, CI to 4 
alkyU Clio 4 alkoxy, OH, CONR'**R'*^ COiR'*^ S(0)8R^^ and NHCOCH3; 

R^^ represents H, CI to 6 alkyl or C3 to 6 cycloalkyl; 

R»RrR^R''.R''.R''.R*'.R'*.«".R'".«^»".>^'''ii" 

independently represent H or CI to 6 alkyl; 



andphannaceutically acceptable salts thereof. 

The compounds of fotraula (J) may exist in enantiomeric and/or tautomeric forms. It i 
be understood that all enantiomers, diastereomers, racemates, tautomers and mixtures 
thereof are included within the scope of the invention. 



Unless otherwise indicated, the term "CI to 6 alkyl" referred to herein denotes a straight or 
branched chain alkyl group having ftom 1 to 6 carbon atoms. Examples of such groups 
include methyl, ethyl, n-propyU i-piopyl, n-butyl, i-butyl, t-butyl, pentyl and hexyl. The 
terms "CI to 3 alkyl" and "CI to 4 alkyl" are to be interpreted analogously. 

Examples of "CI to 3 alkyl substituted by one or more F atoms" include fluorometlQrl, 
difluoromethyl, trifluoromethyl, 2A2-triflnoroeliiyl, 1,1-diflnoroelhyl, pentafluoroefliyl 
and 3,33-trifluoropropyl. 

Unless otherwise indicated, the term "CI to 6 alkoxy " referred to herein denotes an 
oxygen substituent bonded to a straight or branched chain alkyl group having from 1 to 6 
carbon atoms. Examples of such groups include meflioxy, ethoxy, n-propoxy, i-propoxy, 
n-butoxy, i-butoxy and s-butoxy. The terms "CI to 3 alkoxy" and "CI to 4 alkoxy" are to 
be interpreted analogously. 

Exanqiles of "CI to 3 aSkxfxy substituted by one or more F atomjs" include fluoromeifaoxy, 
tiifluoromcliioxy, 2,2,2-trifluoroethoxy and 3,3,3-trifluoropropoxy. 

Unless otherwise indicated, the term "C2 to 6 alkanoyl" referred to herem denotes a 
straight or branched chain alkyl groiq> having from 1 to 5 carbon atoms bonded to' the 
molecule via a carbonyl groqp. Examples of such groups include acetyl, propionyl and 
pivaloyL 

Unless oflierwise indicated, the term "halogen" referred to herein draotes fluorine, 
chlorine, bromine and iodine. 

Examples of a five or six membered heteroaromatic ring containing 1 to 4 heteroatoms 
independently selected from O, S aodN include fiiran, thiophene, pyrrole, oxazole, 
oxadiazole, isoxazole, imidazole, thiazole, triazole, thiadiazole, pyridine, pyrimidine, 
pyrazine and tetrazole. Examples of a five or six membered heteroaromatic ring containing 
1 to 3 heteroatoms independently selected from O, S and N include futan, thiophene. 
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pyrrole, oxazole, oxadiazole, isoxazole, imidazole, thiazole, triazole, thiadiazole, pyridine, 
pyrimidine and pyrazine. 

Unless otherwise indicated, the term «C3 to 6 saturated or partially unsaturated cycloalkyl" 
referred to herein denotes a 3 to 6 membered non-aromatic carbocyclic ring optionally 
incorporating one or more double bonds. Examples include cyclopropyl, cyclopentyU 
cyclopentenyU cyclohexyl and cyclohexenyl. The term "five- or six-membered saturated or 
partially unsaturated cycloalkyl ring" is to be interpreted analogously. 

Unless otherwise indicated, the term "C4 to 7 sattnated or partially unsaturated 
heterocyclic ring containing one or two heteroatoms independently selected from O, S(0)p 
and NR^^ and optionally finther incorporating a carbonyl groi^" referred to herein denotes 
a 4 to 7 membered non-aromatic heterocyclic ring optionally incorporating one or more 
double bonds and optionally incorporating a carbonyl group. Examples include 
tetrahydrofuran, thiolane 1,1-dioxide. tetrahydropyran, 4-oxo-4H-pyran, pyrrolidine, 
pynoline, imidazolidine, 1,3-dioxolane, piperidine, piperazine, morpholine, 
perhydioazepine, pyiroUdone and piperidone. The term "five- or six-membered saturated 
or partially unsaturated heterocyclic ring containing one heteroatom selected fi»m O, S and 
NR^^" is to be interpreted analogously. 

Examples of a "5 to 7 membered azacyclic ring optionally incorporating one furdier 
heteroatom selected from O, S and NR^^" include pynoUdine, piperidine, morpholine, 
thiomorpholine and piperazine. 

In the definition of L, "CI to 6 aUcyl; said alkyl optionally incotpoiating a heteroatom 

selected from O, S and NR*^" embraces a straight or branched chain arrangement of 1 to 6 

16 

carbon sUms in which any two carbon atoms are optionally separated by O, S or NR . 
The definition thus includes, fi)r example, methylene, ethylene, propylene, hexamethylene, 
ethylethylene. -CH2CH2O-CH2- -<::H2CH20-CH2-CH2-. -CH2CH2S- Mid 



n 



-CH2CH2NR 

Examples of bicycUc ring systems in vdiich the two rings are either fused togeflier, or are 
bonded direcUy together or are separated by a linker group selected from O, S(0)q or CH2 
include biphei^l, thienylphenyl, pyrazolylphenyl, phenoxyphenyl, naphthyl, indanyl, 
quinolyU tetrahydroquinolyl, benzofuranyl, indolyU isoindolyl, indolinyl, benzofuranyl, 
benzothienyU indazolyl, benzinridazolyl, benztfiiazolyl, purinyl, isoquinolyU chromanyl, 
indenyl, quinazolyl, quinoxalyl, chromanyl, isociomanyl, 3H-indolyl, IH-indazolyl. 
quinuclidyl, tetrahydionaphthyl, dihydrobenzofaianyU moipholine-4-ylphenyl, 1,3- 
benzodioxolyl, l,l-dioxido-2,3-dihydro-l-braizothienyl, 2,3-dihydro-l,4-benzodioxinyl 
and 3,4-dihydro-isochromenyl. 

In one embodiment, Y in formula (I) represents CR^. In another embodiment, Y represents 
K 

In one embodiment, in formula (I) represents CI to 6 aDcyl. In another enabodiment, 
represents CH3. 

In one embodnnent, R^ in formula © represents optionally substituted phenyL In another 
embodiment, R^ in formula (I) represents an optionally substituted five- or six-membered 
heteroaromatic ring contaimng 1 to 4 heteroatoms selected independently from O, S and N. 
In ano&er embodiment, R^ in formula CO represents an optionally substituted five- or six- 
membered heteroaromatic ring containing 1 to 3 heteroatoms selected independently fix>m 
O, S and N. In anotiber embodiment, R^ in formula (0 represents an optionally substituted 
five-membered heteroaromatic ring containing 2 or 3 heteroatoms selected independently 
from O, S and N. hi another embodiment, R in formula (I) represents optionally 
substituted furan, pyridine, pyrimidine, pyrrole, thiophene, thiazolo, isoxazole, oxadiazole 
or thiadiazole. 
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In one embodiment, in formula (I) represents H. 

In one embodiment, in formula (D represents phenyl or pyridyl. In anoflier 
embodiment, in formula (0 represents phenyL 

In one embodiment, in formula (1) represents halogen, Clto6alkyl,CNorClto3 
aDcy 1 substituted by one or more F atoms. In another embodiment, R^ in formula Q) 
represents CI, CH3, CN or CF3. 

In one embodinwnt, n represents the integer 1. 

hianotherembodiment.G* in formula (I) represents phenyl. R^ represents CF3 and n 
represents the integer 1 . 

IS In one embodiment, R^ represents H. 

In one embodiment, L represents CI to 6 alkyl. In another embodiment. L represents 
-CH2-. In anoflier embodiment, L represents m?^ and R^ represents H. 

20 In one embodiment. G^ represents an optionaUy substituted monocycUc ring system 
selected fiom: 

« 

i) phenyl, 

u) a 5 or 6 memberedheteroaromatic ring containing one to three heteroatoms 

25 independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 
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iv) a C4 to 7 saturated or partially unsaturated heterocycUc ring containing one or two 

hetcroatoms independently selected from O. S(0)p andNR^'' andoptionaUy forther 
incorporating a carbonyl group. 

In another embodiment. represents optionally substituted phenyl. In another 

embodiment. represents phenyl substituted by OSOaR^*, S(0)sR^^ SOjNR^ V. 

NR^ (wherein at least one of R^^ and R*^ represents S(0)tR^^ or S02NR^^R^) or 

39 

CI to 3 alkyl substituted by SO2R . 

In another embodiment, represents an optionally substituted bicycUc ring system in 
which each of the two rings is independently selected from: 

i) phenyl, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

indepCTdentiy selected from O. S and N. 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyU or 

iv) a C4 to 7 saturated or partially unsaturated heterocycUc ring containing one or two 

heteroatoms independently selected from O, S(0)p andNR^'' and optionally fiirther 
incoiporating a carbonyl group; 

and the two rings are either fiised together, or are bonded directly togeflier or are separated 
by a linker groiq> selected from 0, 8(0)4 or CH2. 

In one embodiment, R^ in fomiula (I) represents CI to 6 alkyl; R^ represents an optionally 
substituted five- or six-membered heteroaromatic ring containing 1 to 3 heteroatoms 
selected mdependentiy from O, S and N; G* represents phenyl; V? represents halogen. C 1 
to 6 alkyl, CN or CI to 3 alkyl substituted by one or more F atoms; R^ represents H; L 
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represents CI to 6 aftyl; and represents an optionally substituted monocycUc ring 
system selected from: 

i) phenyl, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

independently selected from O, S andN, 

iii) a C3 to 6 saturated or partially unsaturated cycloallQrl, or 

iv) a C4 to 7 saturated or partiaUy unsaturated heterocyclic ring containing one or two 

heteroatoms independently selected fiom O. S(0)p and NR^^ and optionaUy further 
izuxKporating a caibonyl group. 

In another aspect, the invention specifically provides any compound as described in the 
Examples herein, or the free base thereof or a pharmaceutically accqrtable salt thereo£ 
Particular compounds include: 

6-methyl-Ar-[4<methylsulfonyl)benzyl]-2-oxo-5-phenyl-143-(trifluoromethyl^^^ 
dihydropyridine-3-carboxamide; 

5-[4-(hydtoxymethyl)phenyl]-6-nielhyl-isr-[4-(methylsulfonyl)bcnzyl]-^^^ 

(trifluoromethyl)phenyl]-l,2-dihydTopyridine-3-caib<Hcamide; 

5-furan-3-yl-6-niethyl-2-^)xo-l-<3-trifluoromethyl-phenyl)-l,2-dihydro-pyrid^ 

caiboxylic acid 4-metfumesulf(»iyl-benz3damide; 

6'-methoxy-2-mcmyl-iV:-[4-(methylsulfonyl)ben2yl3-6-oxo-l-[3Ktr^ 

l,6-dihydio-3,3'-bipyridine-5-carboxamide; 

5<2-methoxypyrimidin-5-yl)-6-methyl-//-[4<methylsulfonyl)ben^ylK 
(&ifluoromethyl)phenyl]-l,2-dihydropyridin©-3-carboxamide; 

5- [4-(acetylamino)phenyl]-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-l-[3- 

(trifluoromethyl)phenyl]-l,2-dihydropyridine-3-carboxamide; 

6- methyl-2-oxo-5<lH-pyrrol-3-yl)-l<3-trifluoromethyl-phenyl>l,2-dihydro-pyri 

caiboxylic acid 4-methanesulfonyl-beazylamide; 

5-furan-2-yl-6-methyl-2K)XO-l<3-trifluoromeaiyl-phenyl>l,2-dihydxo-pyri^ 
caiboxylic acid 4-niethaiiBsulfonyl-benzyIamide; 
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6-methyl-2-oxo-5-thiophen-3-yl-l-(3-trifluoix)methyl-pheny0 
carboxylic acid 4-meihaiiesulfonyl-beiizylamide; 
6-inethyN2-oxo-S-tiuophen-2-yl-l-(3-trifluorometfayl-ph 
carboxylic acid 4-methaiiesulfonyl-ben2ylamide; 
5-(3,5-dimethyl-isoxazol-4-yl>6-methyl-2-oxo-l-(3-trifluoromethyl-^^ 
pyridine-3-carboxyiic acid 4-meftanesulfonyl-ben2ylamide; 
5-(2,4-dimethoxy-pyriiiiidin-5-yl)-6-me&yl-2H)xo-l-(^ 
dihydro-pyridine-3-carboxylic acid 4-inethanesulfoayl>benzylaniide; 

5- (2,4-dioxo-l ,23,4-tetrahydro-pyrimidin-5-yl)-6-methy - 
phenyl)* l,2-dihydro*pyridine-3-carboxylic acid 4-methane3tilfoDyl-beii2ylaniide; 

6- mediyl-5<S-methyi-[l,3,4]oxadiazol-2-yl>2-oxo*H3-tr^ 
dihydro-pyridine-3'i^boxylic acid4-mefhanesuIfonyi*-beiizylaimde; 
6-methyl-2K)xo-5-(5-propyl-[l^,4]oxadiazol-2-yl)-l-(3-lr^ 
dihydn)-pyridine«3-carboxyIic acid4-meihanesulf€myl-beiizylamide; 
{S-[S-(4-methanesulfoayl*benzyIcarbamoyl>^^ 

phenyl)-l,6-dihydro-pyridin-3-yl3-[l,3,4]oxadiazol-2-yl}-aceti^ add ethyl ester; 
5-(5-cyanomethyl-[l,3,4]oxadiazol-2-yl)-6-methyl-2-oxo-l-(3-t^^ 
l,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-ben2ylamide; 
5-(5-amincH[l^,4]oxadiazol-2-yI)-6-methyl-2-oxo-l-(3-triflu^^ 
dihydn)-pyridine-3-carboxylic acid 4-methaxiesulfonyl-benzyIamide; 
5-(5-amino-[l,3,4]thiadiazol-2-yl)-6-methyl-2'K}xo-l-(3^^ 
dihydro-pyridiae-3-carboxylic acid 4*methaiiesulfonyl--benzyIamide; 
S-(S-^fhylanuno-[l»3,4]oxadia2X>l-2-yl)-^me&^^ 
dihydro-pyridine-3-carboxylic acid4»inethanesiilfonyl-ben2ylamide; 
5-(S-N^-dimediylammo413>4]oxadiazol-2-yl)-^-mefhyI-2-oxo-l 
phenyl>l,2-dihydro-pyridiiie-3-caiboxylic acid 4-metfaanesulfonyl-benzylaimde; 
and pharmaceuticalty acceptable salts thereof. 

The present invention includes compounds of formula (I) in the form of salts, in particular 
acid addition salts. Suitable salts include those formed with both organic and inorganic 
acids. Such acid addition salts will normally be pharmaceutically acceptable although salts 
of non-pharmaceutically acceptable acids may be of utility in the preparation and 
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purification of the compotind in question. Thus, preferred salts include those formed from 
hydrochloric, hydiobromic, sulphuric, phosphoric, citric, tartaric. lactic, pyruvic, acetic, 
succinic, fiimaric, maleic, methanesulphonic andbenzenesulphonic acids. 

In a further aspect the invention provides a process for the preparation of a compound of 

formula CO which comprises: 

a) reacting a compound of fommla (II) 




(") 



wherein r\ R^, Y, g\ G^, L and n are as defined in formula (J) and Hal represents a 
halogen atom, preferably bromo or iodo; 

with a nucleophile R^-M wherein R^ is as defined in formula (I) and M represents an 
organo-tin or organo borocdc acid group; or 

b) when R^ represents a 1 ,3,4-oxadiazol-2-yl or a l,3,4-thiadiazoi-2-yl ring, reacting a 
compound of formula (m) 
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(III) 

wherein r\ R*, Y, g\ L and n are as defined in fimnula (I). Z repiesente O or S 
and X represents CI to 6 alkyl or and r'*'' and R** are as defined in formula ©; 

wifti a suitable dehydrating agent such as phosphoiyl chloride or trime&ylsilyl 
s polyphosphate; 

and where desired or necessary convoting Ae resultant conqpound of fiwmula CO, ox another 
salt thereof into a pharmaceutically acceptable salt thereof or converting one compound of 
foraiiila (I) into another compound of foraiula (I); and where desired convratmg the resultant 
10 conqpoundoffoimula CD into an optical isomer thereof. 

In process (a), the reaction is carried out at a suitable temperature, generally between 50 
and 1 50 *C in a suitable solvit such as toluene in Hue pr^euce of a transition metal 
catalyst such as palladnan. Optionally, the reaction may be carried out in tiie presence of a 
IS base such as potassium carbonate. 

In process (b), tiie reaction is carried out at a suitable temperature, generaUy between 20 *C 
and 100 X in a suitable solvent such as dicMorometiiane, if hecessaiy, using a sealed vial. 
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Compounds of formula (III) may be prepared by reacting a compound of formula (IV) 
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(IV) 



wherein r\ R^ R^, Y, g\ G^, L and n are as defined in formula CO; 
with a conqwund of the general formula (V) 

H 

o 



wherein X is defined in formula (HI). This reaction may be carried out at a suitable 
tempaature, generally between 0 *C and 50 *C in a suitable solvent such as 1,4-dioxane. 

Con^Munds of formula QV) may be jnrepared by reacting a compound of formula (VI) 




(VI) 



wherein r\ r"*, R^, Y. g\ G^. L and n are as defined in formula (D and R represents CI 



with an aqueous base such as sodium hydroxide, followed by subsequent treatment of the 
product with a chlorinating agent such as thionyl chloride. This process may be carried on 
at a suitable temperature, generally between 10 and 50 in a suitable solvent such as 
tetrahydro&ran or dichloromethane. 

Compounds of formula (VI) may be prepared by reacting a compound of formula (II) 
with carbon monoxide in the presence of an alcohol such as methanol or ethanol and in th 
presence of a suitable transition metal catalyst. This process may be carried out at a 
suitable temperature, generaUy between 50 «C and 150 *»C in a suitable solvent such as 
methanol or ethanol in a carbon monoxide atmosphere at elevated pressure, generally 
between 2 and 10 atmospheres. The reaction is performed in the presence of a transition 
metal catalyst such as palladium. 

Conq»ounds of formula (H) may be prepared by reacting a compound of formula (VII) 



wherem R^ r"*, R^, Y, G^ G^, L and n are as defined in formula (I), with a halogenating 
agent, such as N-iodosuccinimide. This process is carried out at a suitable temperature, 
generally between 0 *C and 50 °C in a suitable solvent such as acetonitrile in the presence 
of an acid such as trifluoromethanesulfonic acid. 



to6alkyl; 




(Vll) 
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Compounds of fonnula (VII) can be prepared by reacting a compound of fonraila (Vm) 

(VIII) 

wherein R^ R^, Y, and n are as defined in formula (I) and represents a leaving 
group, wiHi an amine of finmula (EX) or a salt thereof 

(IX) 

wherein R*, and L are as defined in fonnula (I). The process is carried out at a suitable 
temperature, generally between 0 "C and the boiling point of the solvent, in a suitable 
solvent such as dichloromethane orN-methylpyrrolidinone. The process is optionally 
carried out in tiie presence of a base and/or a coupling reagent such as HATU, HOAT, 
HOBT or DIEA. Suitable leaving gjxmps include OH and halogen. 



<3 I 3 

Compounds of formula (VHI) wherein Y is CR , L is OH and R is hydrogen can be 
prepared by condensing a compotmd of fonnula (X) 



21 
(X) 

wherein is as defined in formula (1); wiHi a compound of fonnula (XI) 

(XI) 

5 

wherein g\ and n are as defined in fonnula (I), in the presence of a suitable base, such 
as sodium methoxide, in a suitable solvent, such as ethanol, foUowed by hydrolysis using a 
suitable base sudi as sodium hydroxide. 

10 In general, compounds of formulae (X) and (XI) are either known or may be prepared 
using methods tiiat wiU be readUy apparent to the man skiUed in the art For exan^le, 
compounds of formula (X) can be prepared according to the methods of S.M Bromlaidge 
et al., SynOieHc Communications, 1993. 23, 487-494. And compounds of formula (XI) can 
be prepared according to the meOiods of Igor V. Ukrainets et al.. Tetrahedron, 1994, 50, 

15 10331-10338. 



Compounds of formula (VHD wherem Y is CR^, is OH and R^ is hydrogen can be 
prepared by reacting a compound of formula (XII) 



10 
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15 



(XII) 

wherein g\ and n are as defined in formula Q. with a compound of formula (Xm) 



(XIII) 



herein R*^ is as defined in fimnula (I), at a suitable temperature, sudi as 160 *C, followed 
by base promoted cyclisation and acid hydrolysis. Compounds of fomnila (Xm) can be 
prepared according to US 3,838,155. 

3 11 3 
Compounds of fiamula (VHI) wherein Y is CR , L is OH, R is methyl and R is 

hydrogen can be prepared by condensing a compound of formula (XIV) 

(R«)n H 



(XIV) 



wherein g\ R^ and n are as defined in formula (D, with 4-methoxy-3-buten-2-one in the 
presence of a suitable base, such as l,4-diazabicyclo[2.2.2]octane, at a suitable temperature 
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m a suitable solvent such as diethyleneglycol monomethyl ether, foUowed by acid 
hydrolysis. 

Salts of compounds of forarula (D may be formed by reacting the ftee base or a salt, 
5 enantiomer. tautomer or protected derivative thereof, with one or more equivalents of the 
appropriate acid. The reaction may be carried out in a solvent or medium in which the salt 
is insoluble, or in a solvent m yMch the salt is soluble followed by subsequent removal of 
the solvent in vacuo or by freeze drying. Suitable solvents include, for example, water, 
dioxane, ethanol, 2-propanol, tetrahydrofwan or diethyl ether, or mixtures thereof The 
10 reaction may be a metathetical process or it may be carried out on an ion exchange resm. 

Compounds of formula (I) and intermediate compounds thereto may be prepared as such or 
in protected fonn. The protection and deprotection of functional groups is, for example, 
described m 'Protective Groups in Organic Chemistry*, edited by J. W. F. McOmie, 
15 Plenum Press (1973), and 'Protective Groups m Organic Synthesis', 3rd editiott, T. W. 
Greene & P. G. M. Wute, Wiley-Interscience (1999). 

The compounds of the invention and intermediates may be isolated from theur reaction 
mixtures, and if necessary finrther purified, by using standard techniques. 

20 

The compounds of formula (0 may exist m enantiomeric or diastereoisomeric fcHins or 
mixtures fliereo^ all of which are included wiflun the scope of Has invention. The various 
optical isomera may be isolated by separation of a racemic mixture of the compounds using 
j" conventional techniques, for example, fractionsd crystallisation or HPLC. Alternatively, the 

: 2s . individual enantiomers may be made by reaction of the appropriate opticaUy active starting 
X- materials undo- reaction conditions diat will not cause lacemisation, 

/ Intermediate compounds may also exist in enantiomeric forms and may be used as purified 
I'l enantiomers, diastereomers, racemates or mixtures thereof. 
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According to a further aspect of the invention we provide a componnd of fommla (I) or a 
pharmaceutically acceptable salt thereof, for use as a medicament 

Hie compounds of formula (D, and Aeir pharmaceutically acceptable salts, are usefiil because 
they possess pharmacological activity in animals. The compounds of formula (J) have 
activity as pharmaceuticals, in particular as modulators of human neutrophil elastase and 
homologous serine proteases such as proteinase 3 and pancreatic elastase, and as such are 
predicted to be useful in thei^y. The compounds of formula (I) are particularly useful as 
inhibitors of human neutrophil elastase. They may Aus be used in the treatment or 
prophylaxis of infiammatoiy diseases and conditions. 

Examples of these conditions ate: adult respiratory distress syndwrnie (ARDS), cystic 
ebrosis, puhnonary emphysema, chronic obstnictive pulmonary disease (COPD) and 
ischaemic-reperfusion iigury. The compounds of this invention may also be usefid in the 
modulation of endogenous and/or exogenous biological irritants which cause and/or 
propagate atherosclerosis, diabetes, myocardial inferction; hepatic disorders including but 
not limited to cirrhosis, systemic lupus erythematous, inflammatory disease of lymphoid 
origin, including but not limited to T lymphocytes, B lymphocytes, thymocytes; 
autoimmune diseases, bone marrow; inflammation of the joint (especially rheumatoid 
arthritis, osteoarthritis and gout); inflammation of tfie gastro-intestinal tract (especially 
inflammatory bowel disease, ulcerative colitis, pancreatitis and gastritis); inflammation of 
the skin (especially psoriasis, eczema, dermatitis); in tumour metastasis or invasion; in 
disease associated with uncontrolled degradation of the extracellular matrix such as 
osteoarthritis; in bone resorptive disease (such as osteoporosis and Paget's disease); 
diseases associated with aberrant angiogenesis; the enhanced collagen remodelling 
associated with diabetes, periodontal disease (such as gingivitis), corneal ulceration, 
ulceration of &e ddn, post-operative conditions (such as colonic anastomosis) and dermal 
wound healing; demyeUnating diseases of the central and peripheral nervous systems (such 
as multiple sclerosis); age related illness such as dementia, i n fl a mm a to ry diseases of 
cardiovascular origins; granulomatous diseases; renal diseases including but not limited to 
nephritis and polyarteritis; cancer, pulmonary hypertension, ingested poisons, skin 
contacts, stings, bites; asfluna; rhinitis; HIV disease progression; for minimising tiie effects 
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of organ rejection in organ transplantation including but not limited to human organs; and 
replacement therapy of proteinase inhibitors. 

Thus, another aspect of the invention provides the use of a compound of formula (I) or a 
phaimaceuticaHy acceptable salt thereof in the manufacture of a medicament for the 
treatment or prophylaxis of diseases or conditions in which inMbition of neutrophil elastase 
activity is beneficial; and a me&od of treating, or reducing the risk diseases or 
conditions in which inhibition of neutrophil elastase activity is beneficial which comprises 
administering to a person suffering fiom or at risk of, said disease or condition, a 
therapeuticaUy effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof. 

In another aspect, the invention provides the use of a compound of formula (I) or a 
phannaceutically acceptable salt thereoi^ in the manufecture of a medicament for the 
treatment or prophylaxis of inflanmiatory diseases or conditions; and a method of treating, 
or reducing the risk o^ inflammatory diseases or conditions which comprises administering 
to a person suffering ftom or at risk of. said disease or condition, a AerapeuticaUy effective 
amount of a compound of f<»mula (I) or a pharmaceutically acceptable salt thereof 

In particular, the compounds of this invention may be used in the treatment of adult 
respiratory distress syndrome (ARDS), cystic fibrosis, puhnonary en^ihyscma, chronic 
obstructive puhnonary disease (COPD), puhnonary hypertension, asthma, riunitis, 
ischemia-reperfusion injury, rheumatoid arthritis, osteoarthritis, cancer, atherosclraosis and 
gastric mucosal injury. 

ProphyUixis is expected to be particulariy relevant to the treatment of persons who have 
suffered a previous episode of, or are otherwise considered to be at increased risk o^ the 
disease or condition in question. Persons at risk of developing a particular disease or 
condition generally include those having a fiamily history of the disease or condition, or 
those who have been identified by genetic testing or screening to be particularly 
susceptible to developing the disease or conditicm. 
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For Ihe above mentioned therapeutic indications, the dose of the compound to be 
administered wiU depend on the compound employed, the disease being treated, the mode 
of administration, the age, weight and sex of the patient. Such factors may be determined 
by fee attending physician. However, in general, satisfactory results are obtained when die 
compounds are administered to a human at a daily dosage of between 0.1 mg/kg to 100 
mg/kg (measured as fbs active ingredient). 

The compounds of formula (I) may be used on their own, or in the form of appropriate 
pharmaceutical formulations comprising die compound of flie invention in combination 
with a pharmaccutically acceptable diluent, adjuvant or carrier. Particularly preferred are 
compositions not containing material capable of causmg an adverse reaction, for example, 
an allergic reaction. Conventional procedures for the selection and preparation of suitable 
pharmaceutical formulations are described in. for example, "Pharmaceuticals - The Science 
of Dosage Form Designs". M. E. Aulton, Churchill Livingstone, 1988. 



According to tiie invention, there is provided a pharmaceutical formulation comprising 
preferably less tium 95% by weight and more preferably less flian 50% by weight of a 
compound of formuki (I) in admixture witii a pharmaceutically acceptable diluent or 
20 carrier. 

We also provide a metiiod of preparation of such pharmaceutical fixnnulations feat 
comprises mixing the ingredients. 



The compounds may be administered topically, for example, to the lungs and/or the 
airways, in the.form of solutions, suspensions, HFA aerosols or dry powder formulations, 
for example, formulations m the mhaler device known as fee Turbuhaler* ; or systemically, 
for example, by oral administration in fee form of tablets, pills, capsules, symps, powders 
or granules; or by parenteral administration, for example, m fee form of sterile parenteral 
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solutions or suspensions; or by reclal administration, for example, in the form of 
suppositories. 

Diy powder formulations and pressurized HFA aerosols of the compounds of the invention 
may be administssred by oral or nasal inhalation. For inhalation, the compound is desirably 
finely divided. The finely divided compound preferably has a mass median diameter of less 
than 10 Jim, and may be suspended in a propeUant mixture with the assistance of a 
dispersant. such as a Q-Cjo fetty acid or salt fbsteof, (for example, oleic acid), a bUe salt, a 
phosphoUpid. an alkyl saccharide, a perfluorinated or polyelhoxylated suifectant, or other 
pharmaceutically acceptable dispersant 

The compounds of the invcmtion may also be administered by means of a dry powder 
inhaler. The inhaler may be a single or a m»W dose inhaler, and may be a breath actuated 
dry powda: inhaler. 

One possibiUty is to mix the finely divided compound with a carrier substance, for 
exsmple, a mono-, di- or polysaccharide, a sugar alcohol, or an otiier polyol. Suitable 
caniCTS are sugars, for exanq)Ie, lactose, glucose, raffinose, melezitose, lactitol, maltitol, 
trehalose, sucrose, mannitol; and staroh. Alternatively die finely divided con^und may be 
coated by another substance. The powder mixture may also be dispensed into hard gelatine 
capsules, each containing the desired dose of the active compound. 

Another possibiUty is to process the finely divided powder into spheres which break vp 
during the inhalation procedure. This spheronized powder may be filled into flie drug 
reservoir of a multidose inhaler, for example, that known as tiie Turbuhaler® m which a 
dosing unit meters die desired dose which is then inhaled by the patient. With tiiis system 
the active conqjound, witij or without a carrier substance, is delivered to the patient. 



For oral administration the active compound may be admixed with an adjuvant or a cam 
for example, lactose, saccharose, sorbitol, maimitol; a starch, for example, potato starch. 
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com starch or amylopectin; a cellulose derivative; a binder, for example, gelatine or 
polyvinylpyrroUdone; and/or a lubricant, for example, magnesium steatate. calcium 
stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into 
tablets. If coated tablets are required, the cores, prepared as described above, may be 
coated with a concentrated sugar solution which may contain, for example, gum arable, 
gelatine, talcum, titanium dioxide, and fte Uke, Alternatively, the tablet may be coated 
with a suitable polymer dissolved m a readily volatile organic solvent 

For the preparation of soft gelatine capsules, the compound may be admixed wi«i, for 
example, a vegetable oU or polyethylene glycol. Hard gelatine capsules may contain 
granules of flie compound using either the above mentioned excipients for tablets. Also 
Uquid or semisoUd forraulaticMis of the drug may be filled into hard gelatine capsules. 

Liquid preparations for oral application may be in the form of syrups or suspensions, for 
example, solutions containing the compound, the balance being siigar and a mixture of 
ethanol, water, glycerol and propylene glycol. Optionally such Uquid preparations may 
contain colouring agents, flavouring agents, saccharine and/or carboxymethylcellulose as a 
thicV««tng agent <w otiher excipients known to those skilled in art 

The conqwunds of the invention imiy also be admimstned in conjunction with other 
coiiqx>unds used for the treatment of tibie above conditions. 

The foUowing Examples are intended to illustrate, but in no way limit flie scope of the 
invention. 

General Methods 

'H NMR and "C NMR spectra were recorded on a Varian Inava 400 MHz or a Varian 
Mercury-VK 300 MIfe instrument The central peaks of cUoroform-rf (8h 7-27 ppm), 
dimethylsulfoxide-rftf (5h 2.50 ppm), acetonitrile-dj (6h 1.95 ppm) ormethanol-rf^ (8h 3.31 
ppm) were used as internal references. Column chromatography was carried out using 
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silica gel (0.040-0.063 mm, Merck). Unless stated otherwise, starting materials were 
commercially available. All solvents and commercial reagents were of laboratory grade 
and were used as received. 

5 The following abbreviations are used: 

HBTU 0-(Benzotriazol-l-yl>NJ4,N^N'-tet^amethylu^oraum hexafluorophosphate; 
HATU 0-(7-A2abenzo1riazol-l-yl)-N,N,N'J«l'-tetramethyhironium hexafluorophosphate; 

HOST l-Hydroxybenzotriazole; 

HOAT l-Hydroxy-7-azabenzotriazole; 

10 DIEA N,N-Diisopropylethylamine; 

NMP l-N-Methyl-2-pyrrolidinone. 

The following meOiod was used for LC/MS analysis: 

Instrument Agilent 1 100; Column Waters Symmetry 2.1 x 30 mm; Mass APCI; Flow rate 
15 0.7 ml/min; Wavelengtihi 254 nm; Solvent A: water + 0.1% TFA; Solvent B: acetonitrile + 
0.1% TFA ; Gradient 15-95%/B 8 min. 95% B 1 mm. 

Example 1 6-Meihvl-J\^-r4-/metfavlsnlfo nvnbenzvn-7--nxn-5-phenvl-l-r3- 
rtrifluoromethvlVhenvn-l -2wiihvdroPV'7^if'^?-^T^"ff""'^^ 

a> Ethvl 3-oxo-3-ir3-('triflnotanaetfa^ >r^'^n«^«"«"o^proDanoate . 
To an ice-cooled solution of 3-(trifluoroniethyl)aniline (64.5 g, 0.40 mol) andtriethylamine 
(60 ml) in acetone (700 ml) was added dropwise, ethyl 3-chloro-3-oxopropanoate (63.6 g, 
0.42 mol) in acetone (50 ml). After the addition (approx. 30 minutes) stirring was 
continued at room temperature overnight The solvents were removed and water (1200 ml) 
was added. The resulting precipitate was ftttered of^ thoroughly washed twice with water 
and then dried to afford the title confound as yellow powdor (1 09 g, 99%). 
'H NMR (CDCI3): 5 9.52 (IH. s); 7.87 (IH, s); 7.78 (IH, d); 7.46 (IH, t); 7.39 (IH, d); 
4.29 (2H, q); 3.50 (2H. s); 1.35 (3H, t). 
APCI-MS m/z: 276.1 [MH^]. 
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6-Methvl-?-oxo-l -r3-(1rifliinromethvlVphenvn-L2-d iWdroDvridine-3-carboxvlic acid 
To a solution of ethyl 3-oxo-3-{[3-(trifluoromethyl)phenyl]ainino}propanoate (19^ g, 70 
mmol) and sodium meflioxide (7.6 g, 140 mmol) in EtOH (250 ml) was added 
4-metiioxybut-3-en-2-one (90%) (7.72 g, 77 mmol). After the addition, the reaction 
mixture was lefluxed for 2 h and flien cooled. Water (50 ml) and 2M NaOH were added 
and the mixture was stiired at room temperature ovemigjit. The organic solvents were 
removed and the reaction mixture was extracted (washed) with EtOAc. The water phases 
were acidified with hydrochloric acid to pH 3-4, an orange coloured precipitate appeared 
and was filtered of^ washed with water and dried. Recrystallisation twice firom 
heptane/EtOAc (4:1) afifoided the title compound (12 g, 58%) as a white powder. 

NMR (CXlCla): 5 13.68 (IH, s); 8.54 (IH, d); 7.86 (IH, d); 7.79 (IH, t); 7.55 (IH, bis); 
7.48 (IH, d); 6.58 (IH, d); 2.16 (3H, s). 
APCI-MS m/z: 298.1 \MH^]. 

c^6-Methvl-N-r4-(methvlsu1foiwl\benzvn -2^xo-l-r3-(trifhioromethvlto^ 
dihvdropvrid ifA-3-^ff>T^yi^mide 

A mixture of l-(3-mefliylphenyl)-2-oxo-l,2-dihydropyridine-3-carboxyUc acid (7.43 g, 25 
mmol). HATU (10.5 g, 27.5 mmol), HOAT (3.75 g, 27.5 mmd) and DBBA (14J2 ml, 82.5 
mmol) in NMP (65 ml) was reacted for 1 h, then 4-methylsulphonylbeii2yl amine 
hydrochloride (5.8 g, 26 mmol) was added. After 1 h, tbe reaction mixture was slowly 
poured into stiired ice water (1 L). A powder was formed, and the water mixture was 
acidified to pH 3 with citric acid (0.5 M), and stirring was continued for Ih. The precipitate 
was filtered ofi^ washed wiA water and dried in vacuum overnight Recrystallisation from 
EtOAc gave 8.1 g (70%). 

»H NMR (CDa,): 8 10.00 (IH. hrt); 8.60 (IH, d); 7.88 (2H, d); 7.83 (IH, d); 7.76 (IH, t); 
7.53 (3H, m); 7.46 (IH, d); 6.49 (IH, d); 4.68 (2H, m); 3.03 (3H, s); 2.10 (3H, s). 
APCI-MS m/z: 465. 1 [MH*]. 
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a^SJodo-6-mfithvl-;v:.r4-rmethvlm1foiivnhe n2^n-2-oxo-l-r3-ftrmu^ 
1 ,:>-dihYdropvridme-3-carfaoxamide 

To a solution of 6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo- 1-[3- 
(trifluorome%l)phenyl]-l,2-dihydropyridine-3-carboxainide (200 mg, 0.43 mmol) in 
MeCN (1 .5 ml) at room temperature and under argon was added trifluoromethanesulfonic 
acid (1 ml) followed by N-iodosuccinimide (97 mg, 0.43 mmol). After 45 min, Ihe reaction 
mixture was diluted wife CH2CI2, washed with aqueous NaHCOa, with aqueous NaS204 
and water, dried (Na2S04), and evaporated to give the title compound (200 mg). 

NMR (CDCI3): 5 9.85 (IH, brt); 8.90 (IH, d); 7.88 (2H, d); 7.76 (2H, m); 7.50 (2H, d); 
7.48 (IH, s); 7.40 (IH, d); 4.65 (2H, m); 3.03 (3H, s); 2.32 (3H, s). 
APa-MS m/z: 591.0 [MH^]. 

e^6-MethvWr4-fmetfavlsu1fonvnben2yn- 2-oxo.5^henvl-143-ftrifl^^ 

1 .2-dihvdropvridiae-3-carboxainide. 

A mixture of phenylboronic acid (25 mg, 0.20 mmol), 

l,r bis(diphenylphosphmo)f(arocettedichloropalladiumC[I) (4 mg, 0.005 mmol), 5-iodo-6- 
methyl-iV-[4-(methylsulfonyl)ben2yl]-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2- 
dihydropyridine-3-caEboxamide (100 mg 0.17 mmol), toluene (1 ml), ethanol (99%, 0.25 
ml) and NazCOs (2M, 0.25 ml) was stirred at 80 **C ovonigfat, concentrated and the 
residue was purified by flash chromatography to give the title compound (70 mg,-76%). 
•H NMR (CDCI3): 6 10.04 (IH, brt); 8.64 (IH. s); 7.88 (2H, d); 7.82 (IH, d); 7.76 (IH, t); 
7.58 (IH, s); 7.54-7.39 (6H, m); 7.31 (2H, d); 4.69 (2H, m); 3.02 (3H. s); 2.03 (3H, s). 
APCI-MS m/z: 541[MH*]. 

Example 2 5-Funm-3-vl-fi-metfavl-2-oxo-l-r3-trifluotomethvl-ph envlV1.2-dihvdro- 
pyridine-^-caifaoxvlic acid 4-meflianesulfonyl-benzvlamide 
A mixture of 5-iodo-6-methjd-iV-[4-(methylsulfonyl)ben2yl]-2-oxo-l-[3- 
(trifluoromeAyl)phenyl3-l,2-dihydropyridine-3-carboxamide (0.0413 g, 0.07 mmol), 
furan-3-boromc acid (0.009 g, 0.08 mmol), Pd(PPh3)4 (0.004 g, 3.46 nmol), 
dimethoxyethane (2 ml) and Na2C03 (2 ml, 2M) was vigorously stirred under nitrogen in a 
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sealed vial at 80 *C for 2h. Another portion of furan-3-boronic acid (0.005 g) and 
Pd(PPh3)4 (0.004 g) was added and the reaction was allowed to go for ano&er hour. The 
mixture was aUowed to cool, and was then partitioned between EtOAc and water. The 
oiganic phase was coUected and the aqueous phase was extracted with another portion of 
EtOAc (10 ml). The combined oigamc phases were washed with water, brine, and dried 
over NaaSO*. Filtration and evaporation gave a crude oil which was purified on siUca 
(Heptane: EtOAc 2:1 to 1:1 to 1:2). which after evaporation of pure fi»ctioDS gave 0.023 
g (62%) of the title conq)ound as a white solid. 

>H NMR (DMSO-dtf): 6 9.94 (IH, t, J 6.0 Hz); 8.36 (IH. s); 7.96-7.73 (7H, m); 7.54 (2H, 
d, J8.14 Hz); 7.46 (IH, d,y 7.4 Hz); 6.73 (IH, s); 4.59 (2H, d. J6.13 Hz); 3.17 (3H, s); 
2.06 (3H,s). 

APCI-MS m/z: 531.3 jMH*]. 

Using the general method of Example 1. the compounds of Exan^les 3 to 6 were prepared: 



Examples ^-f4-fflvdioxv m «^riivlVhenvl1-6-methvWr4-(inethy1sTi1fonYl)bgi>ZYn-^ ^ ^ 

.[^4trifliioromethvl\phenvn-l .2- HihvdroDvridine-3-caiboxamide 
»H NMR (CDCb): 5 10.04 (IH, brs); 8.64 (IH, brs); 7.88-7.77 (4H, m); 7.58-7.47 (6H, m); 
732 (2H. hrs); 4.78 (2H, s) 4.70 (2H. brs); 3.02 (3H, s); 2.03 (3H, s). 
20 APCI-MS m/z: 5n\mt'\. 

Example 4 6'-Methoxv-2-niethvl-;y^r4-(m ethvIsulfonvnhRn7vn-6-WO-l-f3- 
(♦r;flimTftnieihvn phenvll -1,6-dihvdro-3.3'-bipvridine-5-carboxamide 
»HNMR(Cax:i3): S 10.00 (IH. t); 8.58 (IH. s); 8.12 (IH. d); 7.89-7.74 (4H, m); 7.58-7.49 
25 (5H, m); 6.85 (IH, d); 4.69 (2H, m); 4.00 (3H, s); 3.02 (3H. s); 2.02 (3a s). 
APCI-MS m/z: 572[MH'^]. 

Examples M^-"-''*^"^ ^"^^'^'"-^-^*^-^"^^^^-^-^^^"^^^^'"'^^^^^ 
nYn.i.p-(trifliinromethy np^"^"-^-2-dihv<^ropvridine-3-carboxamide 
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NMR (CDCb): 5 9.93 (IH, brt); 8.56 (IH, s); 8,51 (2H, s); 7.89-7.75 (4H, m); 7.57- 
7.48 (4H, m); 4.69 (2H, m); 4.09 (3H, s); 3.02 (3H, s); 2.02 (3H, s). 
APa-MS mlzi 573[MH"^]. 

5 Example 6 5-f4-(AceMaimno^phenvl]-6-methvl-N-[4-fmeihyIsulfonvn^ 
l-r3-(trifluoromethvnphenvlV 1 ,2-dihvdropvridine-3-carfaoxaiDide 

NMR (CDCI3): 5 10.05 (IH, brt); 8.61 (IH, s); 7.89-7.73 (4H, m); 7.61-7.49 (6H, m); 
7,39 (IH, s); 7.24(1H, s) 4.69 (2H, m); 3.02 (3H, s); 2.21 (3H, s); 2.02 (3H, s). 
APCI-MS m/z: 598[MH'^]. 

10 

Example? 6-Meflivl-2-oxo-S^lH-pviTol-3-vlVl-0-trifluo^ 

dihvdro-pvridine-3-carboxylic acid 4^methanesulfonvl-bensry laniide 

A mixture of 5-iodo-6-methyl-iV'-[4-(methylsiiifonyl)ben2yl]-2-oxo-l--[3- 

(tiifluoromethyl)phenyl]-i;2-dihydropyridme'3-^aA (0.060 g, 0.10 mmol), 1- 

15 trimethylsayl-lH-pynol-3-yl-boroiuc acid (0.033 g, 0.12 mmol), Pd(PPh3)4 (0.005 g, 4.34 

xmiol), dunetiiox}retfaane (2 ml) and NaaCOj (2 ml, 2M) was vigorously stined under 

nitrogen in a sealed vial at 80 for 2 h. Another portion of l-trimetiiylsilyl-lH-pyxrol-3* 

yl-boronic acid (0.005 g) and Pd(PPh3)4 (0,004 g) was added and the reaction was allowed 

to go for another hour. The mixture was allowed to cool and partitioned between EtO Ac 

20 and water. The organic phase was collected and the aqueous phase was extracted with 

another portion of EtOAc. The combined organic phases were washed with water and 

brine, and were then dried over Na2S04. Filtration and evaporation gave a crude oil which 

purified on silica (heptane : EtOAc 2:1 to 1:1 to 1:2), which after evaporation of pure 

: fractions gave 0.08 g (80%) of the intermediate as a white solid A solution of fliis solid in 

Y f 25 THF (10 ml) containing tetrabutylammoniumfluoride trihydrate (0.025 g, 0.08 mmol) was 

* '* stirred at room temperature for 1 h. Evaporation and purification on silica (Heptane : 

* . « 

*:*'. EK>Ac 2:1 to 1:1 to 1:2) provided 0.02 g (47%) of the title compound as a white solid, 

. * -* which darkraied on standing. 

*H NMR (CDCI3): 5 10.12 (IH, t, 7 5.5 Hz); 8.68 (IH, 5); 8.53 (IH, bs); 7.86 (2H, d, 7 8.3 
30 Hz); 7.79 (IH, d, J7.8 Hz); 7.73 (IH, t, J 7.8 Hz); 7.55 (IH, s); 7.52 (2H, d, J8.3 Hz); 
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7.47 (IH, d, 77.8 Hz); 6.87-6.82 (2H, m); 6.28-6.24 (IH, m); 4.74-4.60 (2H, m); 3.00 (3H, 

s);2.14(3H,s). 

APCI-MS m/z: 530.1 [MH^]. 

s Using the graeial mediod of £xaiiq>le 2, the compounds of Exaiiqiles 8 to 12 were 
prepared: 

Example 8 5-Furan-2-vl-6-methvl-2-Qxo-l-r3-trifluoromefl> vl-phenvlV1.2-dihvdro- 
piyiidine-S-carboxvlic acid 4-methanesii 1fonvl-be nzvlainide 
10 »HNMR (CDCI3): 8 9-96 (IH, t, J 5.8 Hz); 8.85 (IH, s); 7.89 (2H, d, Hz); 7.84 (IH, 
d, /7.7 Hz); 7.77 (IH, t, J7.7 Hz) 7.56 (IH, s); 7.54 (2H, d, J 8.0 Hz); 7.48 (IH, d. J 7.7 
Hz); 6.55-6.49 (2H, m); 4.76-4.64 (2H, m); 3.03 (3H, s); 2.23 (3H, s). 
APCI-MS m/z: 531.1 [MH*], 

15 Example 9 6-Methvl-2-oxo-5-duophen-3-vl-l-f3-trifluoromelhvlM>henvlV1.2-dihvdro- 
pvridine-3-cart>oxvlic acid 4-methanesulfonvl-benzvlamide 

*HNMR (CDCI3): 5 10.02 (IH, t, J 5.9 Hz); 8.65 (IH, s); 7.88 (2H, d, /8.2 Hz); 7.82 (IH, 
d, 77.8 Hz); 7.76 (IH, t. 77.8 Hz); 7.57 (IH, s); 7.53( 2H, d, 7 8.2 Hz); 7.49 (IH, d. 77.8 
Hz); 7.46-7.42 (IH, m); 7.27-7.25 (IH, m); 7.10 (IH, dd,75.0 Hz and 1.2 Hz); 4.75-4,62 
20 (2H,m); 3.02 (3H,s); 2.07 (3H,s). 
APa-MS m/z: 547 [MH*]. 

: ;*: Example 10 6-Methvl-2-Qxo-5-thiophen-2-vl-l-r3-trifluoromethvl-phenviV 1.2-dihvdK)- 

j pvridine-:^-cari)oxvlic acid 4-methane8uIfonvl-benzvlamide 

.0 25 *H NMR (CDCI3): 8 9.95 (IH, t, 7 5.8 Hz); 8.68 (IH, s); 7.87 (2H, d, 78.5 Hz); 7.83 (IH, 
d, 77.8 Hz); 7,75 (IH, t, 77.8 Hz); 7.56 (IH, s); 7.51 (2H, d, 78.5 Hz); 7.48 (IH, d. 78.5 
Hz); 7.42-7.39 (IH, m); 7.12-7.08 (IH, m); 7.04-7.01 (IH, m); 4.74-4.62 (2H, m); 

•k • ^ 

3.01(3H, s); 2.1 1 (3H, s). 

apci-ms m/z: 547 [Mh"*"]. 
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Example 11 g-r3.S-Dimetfavl-imxazol-4-v 1V6-me«favl-2-oxo-l-(3-rifhiorometfaYU 
phenvn-1.2-<iitivdro-ovridine-3-carboxvlic acid 4-me thanestilfonvl-ben2vlaniide 

NMR {CDCI3): 6 9.93 (IH, t, J 5.8 Hz); 8.41 (IH, s); 7.86 (2H, d, J 8.7 Hz); 7.82 (IH, 
d, /7.7 Hz); 7.76 (IH, t, J7.7 Hz); 7.54 (IH, bs); 7.50 (2H, d, J8.7 Hz); 7.49-7.44 (IH, 
m); 4.73-4.60 (2H, m); 3.01 (3H, s); 2.34-2.28 (3H, ds); 2.20-2.14 (3H, ds); 1.90 (3H, s). 
APa-MS m/z: 560.1 [MH*]. 

Example 12 5-r2.4-Dimethoxv-ovrimidi n-5-vrW6-meftvl-2-oxo-l-(3-triflttoromethv^^ 
phenvn-1.2-^ th vdnv.pvridine-3-carboxvlic acid 4-methanes ulfQnvl-benzvlainide 
^H NMR (CDCI3): 5 9.98 (IH, t, 75.8 Hz); 8.49 (IH, s); 8.16 (IH, s); 7.87 (2H, d, 78.8 
Hz): 7.83 (IH, d. Jl.% Hz); 7.76 (IH, t, 77.7 Hz); 7.58 (IH, s); 7.52 (2H, d, / 8.2 Hz); 
7.49 (IH, s); 4.76-4.60 (2H, m); 4.07 (3H, s); 4.02 (3H, s); 3.02 (3H, s); 1.91 (3H, s). 
APCI-MS m/z: 603.1 [MH*]. 

Example 13 S-f2.4-Dioxo-L2.3.4-tetr a^YHrn-pYrin^irfin-^-Yn-6-methvl-2-oxo-l-f3- 
trifluoromethvl -phenvlVl -2-dihvdio-t ivridme-3-carboxvUc acid 4-melihane8i>lfonvl- 

A mixture of 5-iodo-6-methyl-Ar-[4-(mediylsulfonyI)beiizyl]-2-oxo-l-[3- 
(trifluorome1hyl)pheiiyl]-l,2-dihydropyridine-3-cart>oxamide (0.075 g, 0.127 mmol), 2,4- 
di-terMjutyI-pyiimidine-5-boronic add (0.044 g, 0.152 mmol), Pd(PPh3)4 (0.010 g, 8.69 
nmol), dimethoxyethane (2 ml) and Na2C03 (2 ml, 2M aqueous solution) was vigorously 
stirred under nitrogen in a sealed vial at 80 ^^C for 2 h. Then another portion of 2,4-di-<err- 
butyl-pyrimidine-5-boronic acid (0.010 g) and Pd(PPh3)4 (0.004 g) were added. After an 
additional hour the mixture was allowed to cool and was then partitioned between EtOAc 
and water. The organic phase was colle^ed and the aqueous phase was extracted with 
another portion of EtOAc. The combined oiganic phases were washed with water and 
brine, and dried over Na2S04. Filtration and evaporation followed by purification on silica 
(Heptane : EtOAc 2:1 to 1:1 to 1:2) gave 0.060 g (69%) of the tert-butyl protected 
intermediate as a white solid. To a solution of the solid in THF (5 ml), TFA (5 ml) was 
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added in one portion and the mixture was stirred for 30 minutes. The reaction mixture was 
concentrated and EtOAc was added to the residue. Hie obtained suspension was stirred for 
10 minutes and the title compound was collected by filtration. Yield 0.045 g (100%) as an 
off-white solid. 

*HNMR(DMS0-dtf):6 11.31 (lH,s); 11.13 (IH. d. J 6.0); 9.91 (lH,t,^6.2Hz); 8.24 
(IH, s); 7.90 (IH, d, J8,0 Hz); 7.86 (2H, d,y 8.4 Hz); 7.81 (IH. d, J7.8 Hz); 7.70 (IH, d. 
77.6 Hz); 7.65-7.59 (IH. m); 7.53 (2H, d, 78.4 Hz); 7.52 (IH, d. 76.0 Hz); 4.58 (2H, d, 7 
6.2 Hz); 3.17 (3H, s); 1.91 (3H, s). 
APCI-MS m/z: 575. 1 [MH"^]. 

Example 14 6-Methvl>S-<'S-me«favl-ri.3.41 nxadiazol-2-vlV2-oxo-K3-trifluoromethYl- 
phenvn-1.2-dthvdro-pvridine-3-caifaa yvlic acid 4-methanesttlfonv1-hen7Vlamide 

Elhvl 2-melhvl-5-/ f r4-(methvlsulfonY l)^^^^W'"o^cMbo»^vt'>-6-^^^ 

rtrifluoromethvl>Dhenvn-1.6-dihvdrop vridine-3-caifaoxvlate 

In a stainless-steel autoclave (100 ml) were placed 5-iodo-6-methyl-N-[4- 
(methylsulfonyl)benzyl]-2-oxo-l-[3-(trifluoromefliyl)phenyl]-l>dihydropyridme-3- 

caiboxamide (108.1 mg, 0.18 mmol), palladium(II)acetate (3.8 mg, 0.02 mmol), 
tiiphenylphosphine (10.3 mg, 0.04 mmol). triethylamine (2 ml, 14.4 mmol) and ethanol (6 
ml). The reaction mixture was magnetically stirred at 100 *C under a carbon monoxide 
pressure of 4 atmosphere ovemigjit After cooling, the solvent was evaporated off and the 
residue was purified by preparative HPLC to give the title compound as a white solid (77.6 
mg,79%). 

^HNMR (CDCI3): 6 9.73 (IH, t, 75.9 Hz); 9.20 (IH, s); 7.90 (2H, d, 78.3 Hz); 7.85 (IH, 
d, 77.9 Hz); 7.78 (IH, t, 77.8 Hz); 7.53 (2H. d, 783 Hz); 7.50 (IH, s); 7.42 (IH, d, 78.0 
Hz); 4.69 (2H. t, 75.9 Hz); 4.38 (2H, q, 77.2 Hz); 3.03 (3H, s); 2.50 (3H, s); 1.42 (3H, t,7 
7.2 Hz). 

APa-MS m/z; 537 [MH"^]. 
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h) 5-f4-MethanesuIfonvl-ben2vlcarbamovlV2-me1hvl-6-oxo-l-(3-t^ 

L6^vdro>pvridme- 3-carboxvlic acid 

To a solution of ethyl 2-metfayl-S<{[4-(methylsiilfonyl)bei^ 

[3-(tri£Luonme1hyl)pheQyl>l»6-dihydropyri (0.70 g, 130 mmol) in IHF 

(10 ml) and water (10 ml) was added NaOH (1M» 2 mU 2 mmol)^ and the mixture was 
stirred for 1 h at room temperature, monitoring the progress of the reaction by LC-MS. 
20% conversion was observed, and another portion of NaOH (IM, 1 ml, 1 mmol) was 
added, and the reaction was allowed to run for another hour. This process was repeated 
until complete conversion of the estor was observed (normally 3-4 hoius). The outcome of 
the reaction is two compounds with the same mass, in a 95:5 propoilion. The main product 
is the subtitle compound, and the other is a regioisomer. The reaction mixture is 
evaporated, in order to remove THF, and the residual water solution is acidified and then 
extracted into EtOAc. The organic phase was collected and dried over Na2S04. Filtration 
and evaporation gave a crude product 0,60 g (90%) of a yellowish solid, which can be used 
further without purification. Thoughf a small amount was purified with prq>arative HPLC, 
giving enturely pure material. 

^HNMR (CDCI3): 8 9.90 (IH, t, J 6.2 Hz); 9.31 (IH, s); 7.89 (2H, d, J8.2 Hz); 7.84 (IH, 
d, J8.0 Hz); 7.77 (IH, t, J8.0 Hz); 7.51 (2H, d, J8.5 Hz); 4.49 (IH, s); 7.41 (IH, d, JS.O 
Hz); 4.92 (IH, bs); 4.78-4.63 (2H, m); 3.01 (3H, s); 2.53 (3H, s), 
APCI-MS m/z: 509.2 [MH"*']. 

c) S,(N^,Acetvl-hvdrazinocarbonvn^methvl-2-oxo^ l^f3 
dihvdn>p vridine>3-cari>oxvlic acid 4^methanesulfQnvl-b engylgtfnt A» 
A solution of 6-meaiyl-2K)xo-l-[3-(trifluorometiiyl)phenyl]-l,2-dihydropyridm 
carboxylic acid (0.071 g, 0.14 mmol) in CH2a2 (5 ml) containing SOCb (5 ml) was stirred 
in a sealed flask for 2 h and concentrated. The obtained solid in 1,4-dioxane (5 ml, dried 
over molecular sieves) and acetylhydrazide (0.1 g, 1.35 mmol) were stirred for 10 minutes 
and concentrated. The residue was purified by preparative HPLC, giving 0.041 g (52%) of 
the titie compound as a white solid. 
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>H NMR (DMSO-dtf): 8 10^6 (IH. s); 9.95 (IH, s); 9.79 (IH, t, /6.0 Hz); 8.50 (IH. s); 
7.93 (IH, s); 7.93-7.90 (IH. m); 7.87 (2H, d. J8.4 Hz); 7.82 (IH, d,>7.7 Hz); 7.74 (IH, d, 
/8.0 Hz); 7.55 (2H, d,^8.3 Hz); 4.59 (2H. d. J6.2 Hz); 3.17 (3H, s); 2.18 (3H, s); 1.91 
(3H,s). 

5 APa-MS m/z: 565.2 [MH"^]. 

d^6-Methvl-5^5-melhvl-ri-3.41oxadiazo l-2-vlV2-oxa-l-f3-triflTion^ 

dihvdro-Pvridine-3-carboxvlic acid 4- methane5nilf^PYV^^l™^^*' 
5-(N'-Acelyl-hydrazinocarbonyl)-6-methyl-2-oxo-l-(3-trifhK>romethyl-phen^ 

10 dihydro-pyridine-3-carboxylic acid 4-meAanesulfonyl-benzylamide (0.03 g, 0.053 mmol) 
and TMS-polyphosphate as solution in CH2CI2 (prepared as described in Synthesis 1982, 
page 591-592) (3 ml) were stirred in a sealed vial at 70 for 3 h. The cooled solution was 
diluted with CH2CI2 and washed with water. The organic phase was collected and the 
aqueous phase was extracted wifli another portion of CH2CI2. The combined organic phase 

15 was washed with brine, dried (Na2S04), filtered, and concentaited. The solid material was 
purified by preparative HPLC to give the title compound as a white solid (0.019 g, 66%), 
'H NMR (DMSO-dtf): 6 9.74 (IH, t, ^6.2 Hz); 8.78 (IH, s); 8.01 (IH, s); 7.94 (IH, d, J 
7.8 Hz); 7.87 (2H, d; J8,l Hz); 7.82 (IH, t, 7 7.7 Hz); 7.55 (2H. d, J8.3 Hz); 4.61 (2H, d. 
/6.1 Hz); 3.13 (3H, s); 2.59 (3H, s); 2.43 (3H. s). 

20 APCI-MS m/z: 547.2 [MH*]. 

Using the general mediod of Example 14, fbs compounds of Exanoples 15 to 19 woe 
: •*• prepared: 

■ 

'.0 25 Example 15 6-Methvl-2-oxi>5-r5-mDPvl-r i.3.41oxfldiazol-2-vlVl-(3-trifluoyomefeyl- 
nhenvlV1.2-daivdro-pvridine,3-carboxvlie acid 4-meth anesmfonvl-benzvlaniide 
*H NMR (DMSO-dtf): 5 9.75 (IH, t, /6.33 Hz); 8.78 (IH, s); 8.00 (IH, s); 7.94 (IH, d, / 

'::} 8.1 Hz); 7.87 (2H. d, J 8.2 Hz); 7.86-7.83 (IH, m); 7.82 (IH. t, JBA Hz); 7.55 (2H, d, J 

8.4); 4.60 (2H, d.y 6,1 Hz); 3.17 (3H, s); 2.92 (2H, t, 77.3 Hz); 2.42 (3H, s); 1.78 (2H, 

[• *• J 30 sext, J 7.3 Hz); 0.99 (3H, t, 7 7.3 Hz). 



39 



APa-MS m/z: 575.2 [MH"*"]. 

Example 16 {5.fS-f4-Methanesulfonv UhgnzvlcaifaamwlV2^ethvl-6-oxo-l-f3- 
trifliiotomethvl-phenvlV1.6-dihvdro-pvridi n-3-vl1-ri3.41oxadiazoI-2-^^ -acetic acid ethyl 

ester 

»HNMR (DMSO-dtf): 6 9.73 (IH, t, J6.0 Hz); 8.77 (IH, s); 8.01 (IH, s); 7.94 (IH, d, J7.8 
Hz); 7.87 (2H, d, /8.1 Hz); 7.86-7.80 (2H, m); 7.55 (2H, d, /8.1); 4.61 (2H, d.^6.3 Hz); 
4.30 (2H, s); 4.17(2H, q, J7.2 Hz); 3.17(3H, s); 2.44 (3H, s); 1.22 (3H. t, J7.2 Hz). 
APCI-MS m/z: 619.2 [MH*]. 

Example 17 5-f5-Cvanometfavl-ri.3.41oxadia2ol-2- vn-6-methvl-2-oxo-l-if3- 
triflnoromettivl^henvn-1.2-dihvdro-pvridine-3-cari >oxvlic acid 4-Tnethanesulfonvl- 

benzvlamide 

^H NMR (DMSO-dtf): 8 9.73 (IH, Hz); 8.76 (IH, s); 8.02 (IH, s); 7.94 (IH, d, J 7.6 
Hz); 7.87 (2H, d. J8.1 Hz); 7.86-7.80 (2H, m); 7.55 (2H, d,^8.3 Hz); 4.70 (2H, s); 4.61 
(2H, d, y 6.1 Hz); 3.17 (3H, s); 2.42 (3H, s)j\Pa-MS m/z: 572.2 [MH*]. 

Example 18 5-f5-Amino-ri-3.41oxadiazol-2-vn-6-meth vl-2-oxo-l-f3-trifluoromethvl- 
phenvlV1.2-dihvdro-pvridine-3-carboxvlic acid 4-y »Bt1mneiaiTfo^Y'-*'"'^^""^'''^'' 
»HNMR (DMSO-dtf): 5 9.81 {IKU^.I Hz); 8.71 (IH, s); 8.00 (IH, s); 7.94 (IH, d, J8.0 
Hz); 7.88 (2H, d. J 8,0 Hz); 7.86-7.82 (IH, m); 7.80 (IH, d. J 8.3 Hz); 7.56 (2H, d, J 8.2 
Hz); 7.29 (2H, s); 4.62 (2H, 6.09 Hz); 3.18 (3H, s); 2.40 (3H, s). 
APCI-MS m/z: 548.2 [MH"*"]. 

Example 19 ^^'^-Atnmn-^T 3.411hiadiazol-2-vlV6-me thvl-2-oxo-l-r3-triflnoromethvl« 

phenvlV1.2-^ 1l Yrht;»-pvridpe-3-.carboxvlic add 4-methanes nlfonvl-ben^n'l«twMft 

'H NMR (DMSO-dtf): 5 9.83 (IH, t, J6-2 Hz); 8.46 (IH, s); 7.99 (IH, s); 7.92 (IH, d, /7.4 

Hz); 7.87 (2H, d, J 8.2); 7.83 (IH, d, J7.6 Hz); 7.79 (IH, d, /8.0 Hz); 7.55 (2H, d, J 8.3 

Hz); 7.42 (2H, s); 4.60 (2H, d, J6.1 Hz); 3.17 (3H. s); 2.21 (3H, s). 

APCI-MS m/z: 564.1 [MH*]. 
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Example 20 ^^^-RthYlftni mo-ri3,41oxadiazol-2^v lV^-meihvl -2-oxo^W 
trifluoromethvl-phenvlVL2-dihvdrO"pyridine>3-caii?oxv^ acid 4'methaiiesulfonvl- 
benzvlamide 

5 

5>Hvdrazinocarbonvl^6-methvU2-oxo-W3^trifliioro 
pvridine-3-caiboxvlic add 4-methanesulfonvl-benzvlaniide 

The title compound was prepared according to the general procedure described in Exanqile 
14. 

10 APCI-MS m/z: 523.2 [MH^], Retention time 1 .72 minutes. 



V) S-f I2*f (Ti^th Y^?|Tfimn)c3tf<7i^n vllhvdra^ caifeonvlV6-methvl>jy-f 4«(methvlsulfonyl) 

benzvIV2-oxo^l43>(trifluoromethvl>phenvn-l,2-dihvdropv^ 

To S-hydrazinocarbonyl-6-niethyl-2*oxo-l -(3-trifIuoromethyl-plienyl)-l,2-dihydro- 

15 pyridine-S-caiboTcylic acid 4-m«fhanesulfonyl-benzylamide (0.030 g, 0.0S7 mmol) in 

1,4-dioxane (10 ml) was added ethyl isocyanate (0.016 g^ 0.23 mmol) and the mixture was 
stirred at room temperature for 1 h. The mixture was evaporated and the residue was 
purified by preparative HPLC giving 0,015 g (44%) of the title compound. 

NMR (CDCI3): 5 9.96-9.87 (IH, m); 8.82 (IH, s); 7.88 (IH, d, y 8.2 Hz); 7.84 (2H, d, J 

20 7.9 Hz); 7.83-7.80 (IH, m); 7.77 (IH, t, J7.9 Hz); 7.52 (IH, s); 7,47 (2H, 4^^8.2 Hz); 
7.47-7.41 (IH, m); 4,70^.55 (2H, m); 3.23 (2H, q, /6.8 Hz); 3.01 (3H, s); 2.31 (3H, s); 
l.ll(3H,t,y7.1Hz). 
APCI'MS m/z: 594.2 [MH^]. 

m 

p 
« 

25 c) 5-f S-Ethvlamino>ri .3.41oxadiazol"2>vlV6-methvl->2-Qxo-l--G-'trifluorometfavl-DhenvlV 
1.2"dihvdro>pvridine-3>carboxvlic acid 4-metfaanesulfQnvl>benzvlamide 

' ' . The title compound was prepared ftom 5-( {2-[(etiQrkunino)carbonyl]hydrazino}carbonyl> 

6-metfayl-jV^[4-(methylsulfonyl) bensqrl]-2-oxo-l-[3-(trifluoromethyl)phenyl]-l,2- 

. * ^ dihydropyridine-3-carboxamide analogously as described in Example 14 (d). 
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NMR (DMSO-dtf): 8 9.78 (IH, t, 76.0 Hz); 8.69 (IH, s); 7.99 (IH, s); 7.93 (IH, d, J7.5 
Hz); 7.87 (2H, d, J 8.5 Hz); 7.84 (IH. d, J 8.0 Hz); 7.81-7.75 (2H, m); 7.55 (2H, d, J 8.1 
Hz); 4.60 (2H, d, J6.1 Hz); 3.26 (2H, p, 76.6 Hz); 3.17 (3H. s); 2.38 (3H, s); 1.18 (3H, t, J 
7.1 Hz). 

5 APa-MS m/z: 576.3 [MH"^]. 

Example 21 5-r5-NJJ-Dimethvlamino-fl3.41axadiazDl-2-vlV6-meflivl-2-oxo-l-f3- 
triflttoromelhvl ■plieavlV1.2-dihvdro-ovridme-3-carboxvlic acid 4-mefhanesulfonvl- 

benzvlamide 

10 

a) 5-fl2-r^.N-Dimetfavlamino^carbonvlThvdrazmo>carbonvD-^methvl-iy-r4 
fmetfavlsnlf<mvnbeiizvl1-2-oxo-l-r3-('trifluoromeflivltohei^^ 

To5-hydrazinocaibonyl-6-metfayl-2-oxo-l-(3-trifluoromet^ 
IS pyndiiie-3-caitKH^Iic acid 4-iiiedmnesuIfoiiyl<-b6nzylamide (0.030 g, 0.057 mmol) in THF 

(10 ml) was added N^N-dimethylcarbamoyl chloride (0.0247 g, 0.23 mmol) and the 

mixture was stined at 50 **€ for 3 h. The mixture was ev^orated and the residue vras 

purified by preparative HPLC giving 0.020 g (60%) of the title compound. 

'H NMR (DMSO-dtf): 5 9.92 (IH. bs); 9.80 (IH, t. 6.2 Hz); 8.50 (IH, s); 8.48 (IH. s); 
20 7.94-7.89 (2H, m); 7.87 (2H, d, >8.5 Hz); 7.82 (IH, d, 7 8.2 Hz); 7.73 (IH, d, J 7.8 Hz); 

7.55 (2H, d, J 8.5 Hz); 4.59 (2H, d, 76.0 Hz); 3.17 (3H, s); 2.8 (6H, s); 2.19 (3H, s). 

APa-MS m/z: 594.1 [MH^J. 

b')5-f5-N.N-Dimethvlamino-ri.3.41oxadiazol-2-vn-6-meflivl-2-oxo-l-f3-trifluoromeflivl- 
25 phenvlV1.2-dihvdro-p vridjne-3- carboxvlic acid 4-n[ ]|ethan esulfonY ^-hen3[;y^^mide 
The title conqiound was prepared ficom 5-({2-[(N,N- 
dimethylamino)ca]1xmyl]hydrazino}cai:bonyl>6-mefliyl-iV'-[4-(methyl^^ 
oxo-l-[3-(trifluonmied3yl)phenyl]-l,2-dihydropyridine-3HMaboxanude using the general 
method described in Example 14 (d). 
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»H NMR (DMSCMtf): 5 9.79 (IH. t, 76.2 Hz); 8.69 (IH. s); 8.00 (IH, s); 7.93( IH, d, /7.9 
Hz); 7.87 (2H, d, J 8.4 Hz); 7.85 (IH. t, /7.7 Hz); 7.80 (IH, d, /7.7 Hz); 7.55 (2H, d, J 
8.4 Hz); 4.59 (2H, d, J 6.2 Hz); 3.17 (3H, s); 3.06 (6H, s); 2.36 (3H, s). 
APCI-MS m/z: 576.3 [MH^]. 



Screen 

Human Neutrophil Elastase Quenehed^PRET Assay 

The assay uses Human Neutrophil Elastase (HNE) purified from serum (Calbiochem art. 
324681; Ret Baugh. R.J. et al., 1976, Biochemistry. 15, 836-841). HNE was stored in 
50 mM NaOAc, 200 niMNaCl, pH 5.5 with added 30% glycerol at -20 The protease 
substrate used was Elastase Substrate V Fhiorogenic, MeOSuc-AAPV-AMC (Calbiochem 
art 324740; Refc Castillo, M J. et aL, 1979, Anal. Biochem. 99, 53-64), Tlie substrate was 
stored in DMSO at -20 "C. The assay additions were as follows: Test compounds and 
controls were added to black 96-well flat-bottom plates (Greiner 655076), 1 nL in 100% 
DMSO, followed by 30 nL HNE in assay bufifer with 0.01% TritonX-lOO. The assay 
buffer constitution was: 100 mM Tris a»H 7.5) and 500 mM NaCl. The enzyme and the 
co^^)ounds were incubated at room temperature for 15 minutes. Then 30 nl substrate in 
assay buffer was added. The assay was stopped after 30 minutes incubation at room 
temperature by adding 60 |il stop solution (140 mM acetic acid, 200 mM sodium 
monochloroacetate, 60 mM sodium acetate, pH 4.3). Fluorescence was measured on a 
Wallac 1420 Victor 2 instrument at settings: Excitation 380 ran. Emission 460 nm. IC50 
values were determined using Xlfit curve fitting using model 205. 



When tested in the above screen, the confounds of the Examples gave IC50 values 
inhibition of human neutrophil elastase activity of less than 30 |*M, indicating lhat ( 
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compounds of the invention are expected to possess useful ther^eutic properties. 
Specimen results are shown in the following Table: 



Conqraund 


Inhibition of Human Neutrophil Elastase 
IC5o(nM) 


Example 2 


46 


Examples 


48 


Example I 


47 
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Claims 

1 . A conqpoimd of formula CO 




(I) 



wherem: 



.3 



to 



Y represents CR or N; 

represents H or CI to 6 alkyl; 



lepresents phenyl or a five- or six-membered heteroaromatic ring containing 1 to 4 
heteroatoms independently selected from O, S and N; said aromatic ring being optionally 
15 substituted by 1 to 3 substituents selected independentty from OH, halogen, CI to 6 alkyl, 
CI to 6 alkoxy, NCOR^^ COOR^\ COR^^ CONR^^R^ andNR''V^ said alkyl being 



20 
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optionaUy farther substituted by OH, CN or CO2R ; 



R*' and r"** mdependently represent a C 1 to 6 alkyl or C2 to 6 alkanoyl; 



TS^ represents H or F; 
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represents phenyl or a five- or six-membered heteroaromatic ring containmg 1 to 3 
heteroatoms indq?endently selected from O, S and N; 

rq)resents H, halogen, CI to 6 alkyl, CN, CI to 6 alkoxy. NO2. NR^ V^, CI to 3 alkyl 
5 substituted by one or more F atoms or CI to 3 alkoxy substituted by one or more F atoms; 

and independently represent H or CI to 3 alkyl; said alkyl being optionaUy fijither 
substituted by one or more F atoms; 

10 n represents an integer 1, 2 or 3 and when n represents 2 or 3, each group is selected 
independardy; 

r"* represents H or CI to 6 alkyl; said alkyl being optionaUy fiffther substituted by OH or 
CI to 6 alkoxy; 

IS 

or R'* and L are joined together such that the group -NR^L represents a 5 to 7 naembered 
azacyclic ring optionally incorporating one fiirther heteroatom selected from O, S and 

20 L represents a bond, O, NR^^ or CI to 6 alkyl; said alkyl optionaUy mcorporating a 
heteroatom selected from O. S and NR^^; and said aUcyl being optionaUy fiirther 
substituted by OH or OM e; 

r^xresents a monocycUc ring system selected from: 

i) phenyl or phenoxy, 

ii) a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partiaUy unsaturated cycloalkyl, or 
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iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two 

heteroatoms independently selected from O, S(0)p and NR^^ and optionally further 
incorporating a caibonyl ffovp; or 

represents a bicyclic ring system in which each of the two rings is independently 
selected from: 

1) phenyl, 

ii) a 5 or 6 membered heteroaromatic ring contaimng one to three heteroatoms 

independently selected from O, S and N, 

iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or 

iv) a C4 to 7 saturated or partially unsaturated heterocyclic nag contaimng one or two 

heteroatoms independentty selected from O, S(0)p and NR^' and optionaUy further 
incoiporating a caibonyl group; 

and the two rings arc either fiised together, or are bonded directly together or are separated 
by a linker group selected from O, S(0)q or CHiz, 

said monocyclic or bicyclic ring system being optionally furflier substituted by one to ihree 
substituents independently selected from CN, OH, CI to 6 alkyl, CI to 6 alkoxy, halogen, 
NR^ V^ NO2, 0S02R^^ COzR^^ C(=NH)NH2, C(0)NR^ V^ C(S)NR^R^^ 
SC(=NH)NH2, NR^^C(=NH)NH2, S(0)sR^, S02NR^ V^, CI to 3 alkoxy substituted by 
one «• mote F atoms and 01 to 3 alkyl substituted by S02R^^ or by one or more F atoms; 
or 

2 

when L does not represent an bond, G may also represent H; 
p, q, s and t independently represent an integer 0, 1 or 2; 
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R^* and indepfsndentty represent H, C 1 to 6 alkyl, foimyl, C2 to 6 alkanoyl, S(0)tR^^ 
or S02NR"R^; said alkyl group being optionaUy fiirtha: substituted by halogen, CN, CI 
to 4 alkoxy or CONR^^r'*^ 



R** represents H, CI to 6 alkyl or C3 to 6 cycloalkyl; said alkyl group being optionally 
further substituted by one or more substituents selected independentiy from OH, CN, 
CONR^ V^, C02R^', OCOr"*^, C3 to 6 cycloalkyl, a C4 to 7 saturated heterocycUc ring 
contaming one or two heteroatoms independently selected from O, S(p)p and Nr'*^ and 
phenyl or a 5 or 6 membered heteioaromatic ring containing one to three heteroatoms 
independently selected from O, S and N; said aromatic ring being optionally further 
substituted by one or more substituents selected independently from halogen, CN, CI to 4 
alkyl, CI to 4 alkoxy, OH. CONR'"R'*^ COaR"*^, S(0)sR^^ andUHCOCHj; 

R^^ represents H, C 1 to 6 alkyl or C3 to 6 cycloalkyl; 

r»r«'.r«r''^r«r^,R*'.r''.r".r'*.r'".r''.*° 

indepeadently represent H or CI to 6 alkyU 
and pharmaceutically acceptable salts fliereoC 

3 

2. A compound of formula (I), according to Claim 1. wherein Y represents CR • 

3. Acompoundofformula(I),accordingtoaaimlorClaim2,wherei^ 
phenyl. 

5 

4. A compound of formula (I), according to any one of Claims 1 to 3, wherein R 
represents CI, CH3, CN or CF3. 
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5. A compound of fonnula (I), according to any one of Claims 1 to 4, or a 
pharmaceuticaUy accq>table salt thereof; for use as a medicament 

6. A pharmaceutical formulation comprising a compound offormula a), as defined in 
any one of Qaims 1 to 4, or apharmaceutically acc^table salt thereof; optionally in 
admixture with a pharmaceuticaUy acceptable dflueot or canrier. 

7. Amethodoftreating,orred»cingflierisko^ahumandisea8eorconditioninwhich 
inhibition of neutrophil elastase activity is beneficial which comprises administering to a 
person suffering from or susceptible to such a disease or condition, a therapeuticaUy 
effective amount of a compound offormula (I), as defined in any one of Claims 1 to 4, or a 
pharmaceutics^y acceptable salt thereof. 

8. The use of a con^pound of formula (I) as defined in any one of Qaims I to 4, or a 
phannaceuticaUy acceptable salt thereot in the manufacture of a medicament for the 
treatment or prophylaxis of human diseases or conditions in which inhibition of neutrophU 
elastase activity is beneficiaL 

9. The use of a compound of formuhi © as defined m any one of Claims 1 to 4, or a 
pharmaceutically acceptable salt tihereot m Ae manufecture of a medicament fiw the 
treatment or prophylaxis of inflammatory diseases or conditions. 

10. A process for the preparation of a compound offormula (I), as defined in any one of 
dauns 1 to 4, and optical isomers, racemates and tautomers ihereof and pharmaceutically 
acceptable salts thereof, which comprises: 



a) reacting a compound of formula (II) 
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O 




00 

wherein R^ R^, R^, Y, G^ L and n are as defined in Claim 1 and Hal represents a 
halogen atom, preferably bromo or iodo; 
s wife a nucleophile R^-M wherein R^ is as defined in Claim 1 and M represents an organo- 
tin or organo boronic acid group; or 

b) when R^ represents a U,4-oxadiazol-2-yl or a l,3,4-thiadiazol-2-yl ring, reacting a 
compound of formula (in) 

10 

I (R«)n 

» 

m » M 
» m m 

0!" ('») 

'•}'] wherein r\ R**, R^ Y, G^ L and n are as defined in Claim 1, Z represents O or S and 

X represents CI to 6 alkyl or NR'*'r'** and r'*' and R^ are as defined in formula (J); 
V' ': with a suitable dehydrating agent such as phosphoryl chloride or trimethylsilyl 

>5 polyphosphate; 
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and where desired or necessary convertlngtheresultantcompoundof formula (0, or another 
salt thereof into aphannaceutically acceptable salt ihereoi^ or converting one compound of 
formula (I) into anoflwr compound of formula (I); and where desired converting the resultant 
compound of fomnila (t) into an optical isomer thereof 
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Abstract 

There are provided novel compounds of fonnula (T) 




wherein r\ r"*, R^, G^ L, Y and n are as defined in the Specification and optical 
isomers, racemates and tautomers thereof, and jtfiamiaceutically acceptable salts thereof 
together with inocesses for their preparation, compositions containing fliem and thdr use 
10 indierapy. The compomids are inhibitors of neutrophil elastase. 
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